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@ Substituted thiazoiidinediohe derivatives. 

@ Compounds of formula (1): 
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or a tautomeric fomi thereof, or a phannaceutically acceptable salt thereof, or a phanmaceutically accept- 
able solvate thereof, wherein: 

A* represents a substituted or unsubstituted aromatic heterocyclyi group; 

represents a hydrogen atom, an alkyi group, an acyl group, an aralkyi group, wherein the aryl nnoiety 
may be substituted or unsubstituted. or a substituted or unsubstituted aryl group; 
R2 and each represent hydrogen, or R^ and together represent a t>ond; 
A^ represents a benzene ring having in total up to five substituents; and 
n represents an integer in the range of from 2 to 6; 

pharmaceutical compositions containing such compounds and tiie use of such compounds and composi- 
tions In medicine. 
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NOVEL COMPOUNDS 



This Invention relates to certain substituted thiazolidinedione derivatives, to a process for preparing 
such compounds, to phannaceuticai compositions containing such compounds and to the use of such 
compounds and compositions in medicine. 

European Patent Applications. Publication Numbers 0008203. 0139421. 0155845. 0177353. 0193256. 
0207581 and 0208420 relate to thiazolidinedione derivatives which are disclosed as having hypoglycaemic 
and hypolipidaemic activity. Chem, Pharm. Bull 30 (10) 3580-3600 also relates to certain thiazolidinedione 
derivatives having hypoglycaemic and hypolipidaemic activities. 

It has now surprisingly been discovered that certain novel substituted-thiazolidinedione derivatives show 
improved blood-glucose lowering activity and are therefore of potential use in the treatment and/br 
prophylaxis of hyperglycaemia and are of particular use in the treatment of Type II diabetes. 

These compounds are also indicated to be of potential use for the treatment and/or prophylaxis of other 
diseases including hyperlipidaemia, hypertension, cardiovascular disease and certain eating disorders. 

Accordingly, the present invention provides a compound of formula <l): 



75 



20 




or a tautomeric form thereof and/or a pharmaceutk^ally acceptable salt thereof, and/or a pharmaceutically 
acceptable solvate thereof, wherein: 

A^ represents a substituted or uiwubstituted aromatic heterocyclyl group; 

represents a hydrogen atom, an alkyi group, an acyi group, an aralkyi group, wherein the aryl moiety 
may be substituted or unsubstituted. or a substituted or unsubstituted aryl group; 

and each represent hydrogen, or and R^ together represent a bond; 
A^ represents a benzene ring having in total up to five substituents; and 
n represents an integer in the range of from 2 to 6, 

Suitable aromatic heterocyclyl groups include substituted or unsubstituted, single or fused ring aromatic 
heterocyclyl groups comprising up to 4 hetero atoms in each ring selected from oxygen, sulphur or 
nitrogen. 

Favoured aromatic heterocyclyl groups include substituted or unsubstituted single ring aromatic 
heterocyclyl groups having 4 to 7 ring atoms, preferably 5 or 6 ring atoms. 

in particular, tfte aromatic heterocyclyl group comprises 1. 2 or 3 heteroatoms. especially 1 or 2« 
selected from oxygen, sulphur or nitrogen. 

Suitable values for A* when it represents a 5- membered aromatic heterocyclyl group include thiazoiyi 
and oxazolyl. especially oxazolyl. 

Suitable values for A^ when it represents a 6- membered aromatic heterocyclyl group include pyridyl or 
pyrimidinyl. 

Suitably and R^ each represent hydrogen. 

Preferably, A' represents a moiety of formula (a), (b) or (c): 
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wherein: 

R* and each Independently represents a hydrogen atom, an alkyl group or a substituted or unsubstituted 
aryl group or when R* and are each attached to adjacent carbon atoms, then R* and R^ together with 
the cartx)n atoms to which they are attached form a benzene ring wherein each carbon atom represented 
by R* and R^ together may be substituted or unsubstituted; and in the moiety of formula (a) 
X represents oxygen or sulphur. 

Aptly, represents a moiety of the abovedeffned fbnmula (a). 

Aptly, A^ represents a moiety of the abovedeffned fonDula (b). 

Aptly, A^ represents a moiety of the abovedefined fbnmula (c). 

In one favoured aspect and R^ together represent a moiety of fbnmula (d): 




(d) 



wherein R^ and R' each independently represent hydrogen, halogen, substituted or unsubstituted alkyl or 
alkoxy. 

Suitably, R^ and R^ each independently represent hydrogen, halogen, alkyl or alkoxy. 
Farajrably, R? represents hydrogen. Favourably. R' represents hydrogen. 
Preferably, R^ and R^ twth represent hydrogen. 

In a further favoured aspect R^ and R^ each independently represent hydrogen, alkyl or a substituted or 
unsubstituted phenyl group and more favourably, R^ and R^ each independently represent hydrogen, alkyl 
or phenyl. 

Preferably, for the moiety of formula (a), R* and R^ together represent the moiety of fbnnula (d). 
Preferably, for the moieties of formula (b) or (c), R* and R^ both represent hydrogen. 
Suitable substituents for the moiety A^ include halogen, substituted or unsubstituted alkyl or alkoxy. 
Favourably. A^ represents a moiety off formula (e): 




wherein R" and R^ each independentiy represent hydrogen, hatogen, substituted or unsubstituted alkyl or 
alkoxy. 

Suitably. R« and R® each independently represent hydrogen. hak)gen. alkyl or alkoxy. 

Preferably, R^ and R^ each represent hydrogen. 

Favourably. X represents oxygen. Favourably, X represents sulphur. 

In one prefenred aspect the present invention provides a class of compounds, which fall wholly within 
the scope of formula (I), of formula (II): 
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or a tautomeric form thereof, and/or a pharmaceuticaJly acceptable salt thereof and/or a pharmaceutically 
75 acceptable solvate thereof, wherein A\R\ R^. and n are as defined in relation to formula (i) and and 
R3 are as defined in relation to formula (e). 

Suitably, n represents an integer 2, 3 or 4, notably 2 or 3 and especially 2. 

Suitably. R' represents hydrogen, alkyl. acyl. especially acetyl, or benzyK 

Preferably, R^ represents a methyl group. 
20 As indicated above a compound of fonmula (I) may exist in one of several tautomeric forms, all of which 
are encompassed by the present invention. It will be appreciated that the present invention encompasses all 
of the isomeric forms of the compounds of formula (I) and the pharmaceutically acceptable salts thereof, 
including any stereoisomenc forms thereof, whether as individual isomers or as mixtures of isomers. 

Suitable substituents for any heterocydyl group include up to 4 substituents selected from the group 
25 consisting of: alkyl. alkoxy, aryl and halogen or any two substituents on adjacent carbon atoms, together 
with the carbon atoms to which they are attached, may form an aryl group, preferably a benzene ring, and 
wherein the carbon atoms of the aryl group represented by the said two substituents may themselves be 
substituted or unsubstituted. 

When used herein the term 'aryl' includes phenyl and naphthyl optionally substituted with up to five. 
30 preferably up to three, groups selected from halogen, alkyl. phenyl, alkoxy. haloalkyl. hydroxy, amino, nttro, 
carboxy, alkoxycart)onyl. alkoxycarbonylalkyl. alkyicartx)nyloxy. or alkyicarbonyl groups. 

When used herein the tenm 'halogen' refers to fluorine, chlorine, bromine and iodine; preferably 
chtorine. 

When used herein the terms 'alkyl' and 'alkoxy' relate to groups having straight or branched carbon 
35 chain$.containing up to 12 carbon atoms. 

Suitable alkyl groups are Ci-ia alkyl groups, especially d-s alkyl groups e.g. methy], ethyl, n-propyl. 
iso-propyl. n-butyl. isobutyl or tert-t)utyl groups. 

Suitable substituents tor any alkyl group include those indicated above in relation to the term "aryl". 

Suitable pharmaceutically acceptable salts include salts of the thiazolidinedione moiety, and. where 
40 approprlato. salts of carboxy groups. 

Suitable pharmaceutically acceptable salts of the thiazolidinedione moiety include metal salts especially 
alkali metal salts such as tfie lithium, sodium and potassium salts. 

Suitable phanmaceutically acceptable salts of carboxy groups include metal salts, such as for example 
aluminium, alkali metal salts such as sodium or potassium, alkaline earth metal salts such as calcium or 
45 magnesium and ammonium or substituted ammonium salts, for example those with lower alkylamines such 
as triethylamine. hydroxy alkylamines such as 2-hydroxyethylamine, bis-{2-hydroxyethyl)-amine or tri-(2- 
hydroxyethyl)-amine, cycloalkylamines such as bicyclohexylamine, or with procaine, dibenzylpiperidine, N- 
benzyl-i3-phenethylamine. dehydroabietylamine. N.N'-bisdehydroabietylamine. glucamine, N-methyl- 
glucamine or bases of the pyridine type such as pyridine, collidine or quinoline. 
so Suitable pharmaceutically acceptable solvates include hydrates. 

In a further aspect the present invention also provides a process for the preparation of a compound of 
formula (1). or a tautomeric form thereof, and/or a pharmaceutically acceptable salt thereof, and/or a 
pharmaceutically acceptable hydrate thereof, which process comprises reacting a compound of formula (111): 

55 
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Al-N-(CH2)n-0 



(f) 



wherein R\ A\ and n are as defined in relation to formula (I), with an appropriate reagent capable of 
20 converting R" to the said moiety (f) and thereafter, if required, canrying out one or more of the following 
optional steps: 

(I) converting a compound of formula (I) to a further compound of formula (1); 

(II) preparing a pharmaceutically acceptable salt of the compound of formula (I) and/or a pharmaceuti- 
cally acceptable solvate thereof. 



Suitably, represents R^HN-(CH2)n-Owhereln R^ and n are as defined in relation to fbnfnula (I). 

Suitably, when R" is R^HN-(CH2)n-0-. an appropriate reagent capable of converting R* to a moiety (f) is 
a compound of formula (IV): 
A^-R'' (»V) 

30 wherein is as defined in relaticHi to formula (I) and R'^ represents a leaving group. 

A suitable leaving group R^ includes a halogen atom, preferably a chlorine or bromine atom, or a 
thioalkyi group for example a thiomethyl group. 

The reaction between the compound of formula (III) and the appropriate reagent may be carried out 
under conditions suitable to the particular compound of formula (III) and the reagent chosen; thus for 
35 example the abovementloned reaction between a compound of formula (III) wherein represents R^HN- 
(CH2)"-0 and the compound of fonnula (IV). may be canied out in any suitable solvent for example 
tetrahydrofuran. at a temperature in the range of t»etween 0 and 60* C. 

A compound of formula (III) may be prepared from a compound of formula (V): 



« wherein A* is as defined in relation to the compound of formula (I) and R** Is a moiety R*. or a moiety 
convertible to a moiety R®; by reaction of the compound of formula (V) with 2.4-thiazolidinedione; and 
thereafter if required carrying out one or more of the following optional steps: 

(i) reducing a compound of formula (III) wherein R^ and R^ together represent a bond, into a 
compound of formula (III) wherein R^ and R^ each represent hydrogen; 

50 (ii) converting a moiety R" to a moiety R". 

The reaction between the compound of formula {V) and 2,4-thiazolidinedione will of course be carried 
out under conditions suitable to the nature of the compound of formula (V). in general the reaction being 
canied out in a solvent such as toluene, suitably at an elevated temperature such as the reflux temperature 
55 of the solvent and preferably in the presence of a suitable catalyst such as piperidlnium acetate or 
benzoate. Favourably. In the reaction between the compound of formula (V) and 2,4-thiazoltdinedione. the 
water produced in the reaction is removed fram the reaction mixture, for example by means of a Dean and 
Stark apparatus. 
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When represents R'HN-(CH2)„-0-. a suitable value for R** is a hydroxyl group. 

The moiety R** may be converted to the moiety by any suitable means, for example when R*" 
represents a hydroxy! group and R^ represents R^HN(CH2)n-0- the appropriate conversion may be carried 
out by coupling a compound of fonmula (VA): 



wherein R^. R^ and are as defined in relation to fomnula (I) and R' is hydrogen or a nitrogen protecting 
group, with a compound of formula (Vl): 

R'NR'^fCHzXi-OH (VI) 

wherein R^ and n are as defined in relation to formula (I) and R^ is hydrogen or a nitrogen protecting group, 
in the presence of a suitable coupling agent and thereafter, if required, carrying out one or more of the 
following optional steps: 

(i) reducing a compound of formula (111) wherein R^ and R^ together represent a bond, to a compound 
,of formula (111) wherein R? and R^ each represent hydrogen; 

(ii) removing any nitrogen protecting group. 

A suitable coupling agent for the coupling reaction between the compound of formula (VA) and (VI) is 
provided by diethylazodicarboxylate and triphenyiphosphine. The coupling reaction may be carried out in 
any suitable solvent at a low to medium temperature, for example in tetrahydrofuran at a temperature in the 
range of between 0 and 60* C. 

One example of the preparation of a compound of formula (VA) is that wherein a compound falling 
within formula (V) of particular formula (Vil): 



wherein A^ is as defined in relation to formula (i), and R^^ represents a hydroxyl group or a protected 
hydroxyl group, is reacted with 2.4-thiazoiidlnedione: and thereafter if required removing any protecting 
group. 

Preferably, R'^ represents a benzyloxy group. 

Suitable conditions for the reaction between a compound of formula (VII) and 2.4-thiazoiidinedione are 
those defined atrave in relation to ttie reaction between the compounds of fonmula (V) and 2.4- 
tiiiazolidinedione. 

The compounds of formula (IV). (VI) and (VII) are either known compounds or are prepared using 
methods analogous to those used to prepare known compounds. 

Suitable protecting groups In any of the at>ovementioned reactions are ttiose used conventionally in tiie 
art Thus, for example, a suitable nitrogen protecting group is a benzyl group or a benzyloxycarbonyl group 
and a suitable hydroxyl protecting group is a benzyl group. . 

The methods of formation and removal of such protecting groups are those conventional methods 
appropriate to the molecule being protected. Thus for example when R^* represents a benzyloxy group 
such group may be prepared by treatment of ttie appropriate compound of formula (VII). wherein R^- is a 
hydroxy! group with a benzol halide, such as benzyl t>romide. and ttiereafter when required ttie benzyl 
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group may b© conveniently removed using a mild ether cleavage reagent such as Irimethylsilyllodide. 

A compound of fonmula (I), or a tautomeric form thereof, and/or a phannaceuticaily acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, may also be prepared by reacting a 
compound of formula (VIII): 

5 

H 




(VIII) 



wherein B\ A\ A?, and n are as defined in relation to fpnnula (I) with 2.4-thlazolidinedione; and thereafter if 
required carrying out one or more of the following optional steps: 

(i) converting a compound of formula (!) into a further compound of formula (I); 

(li) preparing a phannnaceutically acceptable salt of a compound of fonmula (I) and/or a pharmaceuti- 
cally acceptable soh/ate thereof. 

20 

The reaction between a compound of formula (VIM) and 2,4-thiazolidinedione may suitably be carried 
out under analogous conditions to those used in the reaction between a compound of fomiula (V) and 2.4- 
thiazolidinedione. 

A compound of formula (VIII) may be prepared by reacting a compound of formula (IX): 

26 
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wherein is as defined in relation to fonmula (I) and R° is as defined in relation to fonmula (III), with an 
appropriate reagent capable of converting R* to the above defined moiety (f). 

Suitable values for include those descritwd above in relation to the compound of formula (III). Thus 
may represent R^HN-(CH2)„-0-. as defined above, and hence the appropriate compound of formula (DC) 
^ may be reacted with a reagent of the abovedefined formula (IV) to provide the required compound of 
formula (VIII). 

Suitable reaction conditions for the reaction of the compound of formula (IX) and the appropriate 
reagent may include those described above in relation to the preparation of compound (III) with the said 
appropriate reagent 

^ Preferably, for the compound of fonnula (IX). R* represents a leaving group, especially a fluorine atom. 
When R* represents a leaving group, preferably a fluorine atom, a particularly appropriate reagent is a 
compound of formula (X): 

Rl 
I 

Al-N-(ai2)n-0H (X) 

wherein and n are as defined In relation to formula (I). 

The reaction between the compounds of fomiulae (IX) and (X) may be carried out under any suitable 
conditions, for example in a solvent such as dimethylformamide or dimethyisulphoxide at an elevated 
temperature for example^ in the range of between 100 to 150* C. suitably In the presence of a base such as 
sodium hydride or potassium carbonate. 
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In the compound of fonmula (IX) R* may also represent a hydroxyl group. 

When R®. in the compound of fonnnula (IX), represents a hydroxyl group a particularly appropriate 
reagent is a compound of the abovedefined formula (X) or a compound of formula (XA): 

5 r1 

Al-N-{CH2)n-0Ry 

(XA) 

10 

wherein A\ and n are as defined in relation to fonmula (X) and R' represents a tosylate or mesylate 
group. 

The reaction between the compound of formula (IX) wherein R^ is a hydroxyl group and the reagent of 
the abovedefined fomnula (X) may suitably be carried out in an aprotic solvent, such as tetrahydrofuran, at 
15 low to medium temperature, for example at ambient temperature, and preferably in the presence of a 
coupling agent such as that provided by triphenylphosphine and diethylazodicarboxylate. 

The reaction t^etween the compound of formula (IX). wherein R* is a hydroxyl group, and the reagent of 
the abovedefined fbnmula (XA) may be candied out in an aprotic solvent, such as dimethylformamide. at a 
low to elevated temperature, for example in the range of from 50* C to 120*C and preferably in the 
20 presence of a base, such as sodium hydride. 

The compound of formula (XA) may be prepared from the corresponding compound of formula (X) by 
reaction with either a tosyl halide or a mesyl halide in a solvent such as pyridine. 

The compounds of fonnuia (IX) are known compounds or compounds prepared by methods analogous 
to those used to prepare known compounds, for example 4-fluorobenzaldehyde and 4-hydroxybenzat- 
25 dehyde are known commercially available compounds. 

The reagent of formula (X) may be prepared by reacting a compound of the heretnatx^ve defined 
formula (IV), with a compound of the hereinbefore defined formula (VI) and thereafter if required removing 
any nitrogen protecting group using the appropriate conventional conditions. 

The reaction between the compounds of formula (IV) and (VI) may be carried out under any suitable 
30 conditions, such as in solvent for example in an aprotic solvent such as tetrahydrofuran. at a low to medium 
temperature, for example a temperature in the range of from 0 to 60* C. 

Favourably when R^ represents hydrogen the reaction is carried out using the compound of formula (VI) 
as a solvent at a low to elevated temperature, suitably an elevated temperature such as in the range of 
between 100 and 170* C, 

35 The abovementloned conversion of a compound of formula (I) into a further compound of formula (I) 
includes the following conversions: 

(a) reducing a compound of formula (i) wherein R^ and R^ together represent a bond, to a compound 
of formula (1) wherein R^ and R^ each represent hydrogen; and 

(b) converting one group into another group R\ 

40 

The conversion of a compound of fonmula (I) to a further compound of formula (I) may be canried out by 
using any appropriate conventional procedure. 

A suitable reduction method for the abovementioned conversion (a) Includes catalytic reduction or the 
use of a metal/solvent reducing system. 
45 Suitable catalysts for use in the catalytic reduction are palladium on carbon catalysts, preferably a 10% 
palladium on charcoal catalyst; the reduction being carried out in a solvent, for example dioxan. suitably at 
ambient temperature. 

Suitable metal/solvent reducing systems include magnesium in methanol. 

The above-mentioned reduction of a compound of formula (III) wherein R^ and R^ together represent a 
50 bond to a compound of formula (III) wherein and R- each represent hydrogen, may be carried out under 
analogous conditions to those referred to above n conversion (a) of the compound of formula (I). 

in the at)ovementioned conversion (b). suitable conversions of one group R' into another group R^ 
includes converting a group R^ which represents hydrogen into a group R* which represents an acyl group. 

The conversion of a compound of formula {h wherein R* represents hydrogen into a compound of 
55 formula (I) wherein R* represents acyl may be carried out using any appropriate conventional acylation 
procedure, such as by treating an appropnately protected compound of formula (I) with an acylating agent. 
For example acetic anhydnde may be used to prepare the compound of formula (i) wherein R' is acetyl. 

It will be appreciated that in the abovementioned conversions (a) and (b). any reactive group in the 
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compound of formula (I) would be protected, according to conventional chemical practice, where necessary. 

Where appropriate the isomeric fornis of the compounds of formula (I) and the pharmaceutically 
acceptable salts thereof may be prepared as individual Isomers using conventional chemical procedures. 

As mentioned above the compounds of the invention are Indicated as having useful therapeutic 
5 properties: 

The present invention accordingly provides a compound of fonmula (I), or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and/or a phanmaceutically acceptable solvate thereof, for 
use as an active therapeutic substance. 

Thus the present invention provides a compound of formula (I), or a tautomeric form thereof and/or a 
/o pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use in the 
treatment of and/or prophylaxis of hyperglycaemla. 

In a further aspect the present invention also provides a compound of fonnula (I), or a tautomeric form 
thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof, for use in the treatment and/or prophylaxis of hyperlipidaemia. 
75 As Indicated hereinbefore the present invention also provides a compound of formula (I) or a tautomeric 
form thereof and/or a phannnaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate 
thereof for u^ in the treatment of hypertension, cardiovascular disease and certain eating cfisorders. 

A compound of fonfnula (I), or a tautomeric fonm thereof and/or a pharmaceutically acceptable salt 
thereof and/or a phanmaceutically acceptable solvate thereof, may be administered per se or, preferably, as 
20 a pharmaceutical composition also comprising a pharmaceutically acceptable canier. 

Accordingly, the present invention also provides a pharmaceutical composition comprising a compound 
of the general fonnula (I), or a tautomeric fonm thereof, or a phanmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate thereof, and a pharmaceutically acceptable carrier therefor. 

As used herein the tenm 'pharmaceutically acceptable' embraces compounds, compositions and 
25 ingredients for both human and veterinary use: for example the term 'pharmaceuticaily acceptable salt* 
embraces a veterinarily acceptable salt 

The composition may. If desired, be In the form of a pack accompanied by written or printed 
instructions for use. 

Usually the pharmaceutical compositions of the present invention will be adapted for oral administration. 
30 although compositions for administration by other routes, such as by injection and percutaneous absorption 
are also envisaged. 

Particularly suitable compositions for oral administration are unit dosage fonms such as tablets and 
capsules. Other fixed unit dosage forms, such as powders presented in sachets, may also t>e used. 

In accordance with conventional phanmaceutical practice the carrier may comprise a diluent, filler, 
35 disintegrant. wetting agent, lubricant, colourant, flavourant or other conventional adjuvant. 

Typical carriers Include, for example, mlcrocrystalline cellulose, starch, sodium starch glycoliate. 
polyvinylpyn-olldone. polyvinylpolypynrolidone, magnesium stearate. sodium lauryl sulphate or sucrose. 

Most suitably the composition will be formulated in unit dose fomn. Such unit dose will nonmally contain 
an amount of the active ingredient in the range of from 0.1 to 1000 mg, more usually 0.1 to 500 mg. and 
40 more especially 0.1 to 250 mg. 

The present invention further provides a method for the treatment and/or prophylaxis of hyperglycaemia 
in a human or non-human mammal which comprises administering an effective, non-toxic, amount of a 
compound of the general formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof to a hyperglycaemic human or non-human 
45 mammal in need thereof. 

The present invention furtfier provides a method for tiie treatment of hyperiipldaemia in a human or 
non-human mammal, which comprises administering an effective, non-toxic, amount of a compound of 
formula (I), or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, to a hyperlipidaemic human or non-human mammal in need 
50 thereof. 

Conveniently, the active ingredient may be administered as a pharmaceutica* composition hereinbefore 
defined, and this forms a particular aspect of the present invention. 

In tiie treatment and/or prophylaxis of hyperglycaemic humans, and/or the treatment and/or prophylaxis 
of hyperiipidaemic human, the compound of the general formula (I), or a tautomenc form thereof and/or a 
55 pharmaceutically acceptable salt tiiereof and/br a pharmaceutically acceptable solvate ttiereof. may be 
taken in doses, such as tiiose described above, one to six times a day in a manner such that the total daily 
dose for a 70 kg adult will generally be in tfie range of from 0.1 to 6000 mg. and more usually about 1 to 
1500 mg. 
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In the treatment and/or prophylaxis of hyperglycaemic non-human mammals, especially dogs, the active 
ingredient may be adminstered by mouth, usually once or twice a day and in an amount in the range of 
from about 0.025 mg/kg to 25 mg/kg. for example 0.1 mgkg to 20 mg/kg. Similar dosage regimens are 
suitable for the treatment and/or prophylaxis of hyperlipidaemia in non-human mammats. 
5 The dosages regimens for the treatment of hypertension, cardiovascular disease and eating disorders 
will generally be those mentioned above in relation to hyperglycaemia. 

In a further aspect the present invention provides the use of a compound of formula (I), or a tautomeric 
fomn thereof and/or a pharmaceutlcally acceptable salt thereof and'or a pharmaceutically acceptable solvate 
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of hyperglycaemia. 
10 The present invention also provides the use of a compound of formula (I), or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof, and'or a pharmaceutically acceptable solvate thereof, for 
the manufacture of a medicament for the treatment and/or prophylaxis of hyperlipidaemia, hypertension, 
cardiovascular disease or certain eating disorders. 

The following Procedures and Examples illustrate the invention but do not limit it in any way. 

15 

Preparation 1 

20 4-[2-(N-MethyhN-(2-benzQthiazolyl)amino)ethoxy]benzaidehyde 



25 




30 A mixture of 4-fluorobenzaldehyde (1 .5g) and 2-[N-methyl-N-(2'-benzothiazolyl)amino]ethanol (2.4g) in 
dimethyl sulphoxide (50ml) containing anhydrous potassium carbonate (2g) was stinted at 100*C for 24 
hours. The mixture was cooled to room temperature and added to water {300ml). The aqueous solution was 
extracted with diethyl ether (2x300ml). The organic extracts were washed with brine (1x300ml), dried 
(MgS04), filtered and evaporated to dryness. The title compound was obtained as a waxy solid following 

05 chromatography on siitea-gel In 1% methanol in dichk>romethane. 



NMR S (CDCia) 

40 3.2 (3H, s): 3.8 (2H, t); 4,2 (2H. t): 6.8-7.8 (8H. complex): 9.8 (1H. s). 
Preparation 2 



45 2-[N-Mefliyl-N-(2-benzothiazolyl)aminolett»anol 



50 




A mixture of 2'-chlorobenzothiazoie (8.5g) and 2-metiiylaminoethanol (20mi) was heated at 120* C under 
pressure in a sealed, glass lined, stainless steel reaction vessel for 18 hours. After cooling, the oil was 
added to water (lOOmI). extracted with dichloromethane (2x1 00ml). the organic extracts were dried 
(MgSO*). filtered and evaporated to dryness. Chromatography of the residual oil on silica-get in 2 
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•H NMR g (CDCI3) 

3.15 (3H. s); 3.4-4.0 (4H, m); 4.7 (IK broad s. exchanges with DzO); 6.8-7.6 {4H. complex), 
a Preparation 3 

4-[2-(N-MethyhN-(2-benzoxazolyOamino)ethoxylbenzaldehyde 



76 




To a solution of 2-(N-methyl-N-(2-benzoxazolyf) aminolethanol (9.6g). triphenylphosphlne (13.1g) and 4- 
hydroxybenzaidehyde (6.1 g) in dry tetrahydrofuran (150ml) was added dropwise a solution of diethyl 
azodlcarboxylate (9.0g) in dry tetrahydrofuran (30ml), under a blanket of nitrogen with stirring at room 
temperature. The solution was stin'ed overnight at room temperature following which the solvent was 
removed under reduced pressure. The residue was dissolved in diethyl ether (300ml), filtered and the ether 
solution was washed with dilute sodium hydroxide solution (200 ml), saturated brine (200ml). dried 
(MgSO+). filtered and the solvent evaporated. The title compound (mp 97-98*0) was obtained after 
chromatography on silica-gel. eluting with dlchloromethane. 



NMR g (CDCI3) 

3.30 (3H. s): 3.85 (2H, t); 4.30 (2H, t) 6.80-7.85 (8H. complex); 9.85 (1H. s). 
Preparation 4 



2-[N-Methyl-N-(2-benzoxazotyl)aminolethanol 



40 




A solution of 2-chlorobenzoxazole {15.4g) in dry tetrahydrofuran (50ml) was added dropwise to an ice 
cooled solution of 2-methylaminoethanol (15.0g) in dry tetrahydrofuran (100ml) witii stining and protection 

^ from atmospheric moisture. The mixture was stinred at 0*C for 1 hour, allowed to warm to room 
temperature and stirred for a further 2 hours. The solvent was removed under reduced pressure, tiie 
product was dissolved in etiiyl acetate (200ml) and washed witti brine (2x1 50ml). The organic layer was 
dried (MgSO*). filtered and the solvent evaporated. Chromatography of the residue on silica-gel in 
dlchloromethane gave the titie compound (mp 62-3* C) which was used in Preparation 3 witiiout furtiier 

^ purification. 



NMR g (CDCla) 

5S 3.12 (3H s); 3.4-4.0 (4H. m); 4.7 (1H, s. exchanges witii D2O); 6.8-7.4 (4H, complex). 
Preparation 5 
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4"[2-(N-Methyl-N-(2-pyrimidinyl)amino)ethoxyl]benzalclehyde 



5 




A mixture of 4-fluorobenzaldehyde (12ml) and 2-[N-methyl-N-(2-pyrimfdinyl)amjno]ethanol (10.05g) in 
dry dimethyl sulphoxide (50ml) containing anhydrous potassium carbonate (15g) was stirred at 120 ' C for 6 
hours. The mixture was cooled, to room temperature and added to water (200ml). The aqueous solution was 
extracted with ethyl acetate (2 x 300ml). the organic extracts washed with brine, dried (MgSO^) and 
75 evaporated. The title compound was obtained as an oil following chromatography on silica-gel in 2% 
methanol in dichloromethane. 



JHNMR 5(0003) 

3.3 (3H. s); 3.&-4.4 (4H. complex); 6,5 (1H. t); 7.0 (2H. d): 7.8 (2H. d); 8.3 (2H. d); 9.9 (1H. s). 
Preparation 6 



25 

2-[N-Methyl-N-(2-pyrimidinyl)amino]ethanoi 



30 




35 

A mixture of 2-chloropyrimidine (lOg) and 2-methylaminoethanol in dry tetrahydrofuran (lOOmI) was 
boiled under reflux for 3 hours. The solution was cooled, water (200ml) was added, the mixture extracted 
with dichloromethane, the organic extracts were dried (MgSO«). filtered and evaporated to dryness. The 
residual oil was used in Preparation 5 without further purification. 

40 

'H NMR g (CDCb) 

3.2 (3H. s): 3.5-3.9 (4H. m); 4.6 (1H, s. exchanges with D2O): 6.4 (1H. t); 8.2 (2H. d). 

45 

Preparation 7 



50 



55 
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2-[N"MQthyl-N-(2-[4>5Hjimethyithiazolyll)aminolethanol 



5 



CH. 




OH 



'3 



10 



A solution of 2-chforo-4,&<limethylthia2ole (13.2g) and 2-methylamino8thanol (40ml) in pyridine (lOOmI) 
was boiled under reflux for 20 hours. After cooling, the oil was added to water (SOOml) and extracted with 
ethyl acetate (3x200ml). The organic extracts were washed with brine (2x200ml), dried (MgSOi), filtered and 
evaporated to dryness to leave the title compound which was used in Preparation 14 without further 
T5 purificatioa 



NMR B (CDCIa) 

20 2.15 (3H. s); 2,20 (3H. s); 3.1 {3H. s); 3.4-3.9 (4H, m): 5.25 (IH, broad s, exchanges with D2O), 
Preparation 8 



25 2-[N-Methyl-N-(2-thiazolyl)amino]ethanol 



The title compound was prepared as an oil from 2-bromothiazole (15g) and 2-methylaminoethanol 
(45ml) by an analogous procedure to that described in Preparation 7 

NMR a (CDCI3) 

3.1 (3H. s); 3.4-3.9 (4H» m); 4.8 (IH. broad s, exchanges with D20): 6.4 (1H. d): 7.0 (1H, d). 
Preparation 9 

2-[N'MethyhN-(2-(4-phenylthia2olyl))amino]ethanoi 



30 




50 




55 



The title compound was prepared as an oil from 2-chloro-4-phenylthla2ole (13.5g) and 2- 
methylaminoethanol (40ml) by an analogous procedure to that described in Preparation 7. 
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]H NMR5 (CDCI3) 

3.15 (3H, s): 3.6-4.0 {4H. m); 4.6 (IH. broad s. exchanges with D2O); 6.7 (1H, s); 7.2-7.9 (5H, complex). 
5 Preparation 10 

2'[N-Methyl«N-(2-(4>phenyl-5-methylthia2olyi)amino]ethanoi 

w 



75 




The titie compound was prepared as an oil from 2<K:hloro-4-phenyl-5-methylthiazole (18.9g) and 2- 
20 methylaminoethanol (50ml) by an analogous procedure to that described in Preparation 7. 

'H NMR a (CDCl3) 

25 2.38 f3H. s); 3.0 (3H. s); 3.45-3.85 (4H. m); 5.1 (IH. broad s, exchanges with O2O); 7.1-7.7 (5H, complex). 
Preparation 11 

30 2-[^^^tethy^N-(2-(4Hn^1ethy^5-phe^ylth^azoly^))amino]etha^^^ 



35 




The title compound was prepared as an oil from 2-chloro-4-methyl-5-phenytthiazole (I4.8g) and 2- 
methylaminoethanol (40ml) by an analogous procedure to that described in Preparation 7. 

^ m NMR S (CDCb) 

2.35 (3H. s): 3.1 (3H, s); 3.5-4.0 (4H. m); 5.1 (IH, broad s. exchanges with DaO): 7.1-7.5 (5H. complex). 

Preparation 12 
50 ^- 

55 
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2-[N-MethyhN-(2-(4-methylthiazolyl))aminolethanol 



5 




The title compound was prepared, by an analogous procedure to that described in Preparation 7. and 
was used in the next stage witiiout further purification. 

NMR g (CDCI3) 

2.25 (3H. s): 3.1 {3H, s); 3.65-3.95 (4H. m); 4,9 (1H, broad s, exchanges with D2O); 6.1 (IH. s). 
Preparation 13 

20 

2-[N-Methyl-N-[2-(5i)henyloxazolyl)]aminolethanol 



25 




A solution of 2-chloro-5^henyloxazoIe (a3g) 2-methylaminoethanol (30ml) was stirred at 50° C for 10 
minutes. After cooling the oH was added to water (250ml) and extracted with ethyl acetate (2x1 50ml). The 
organic extracts were washed with brine (2x1 00ml). dried (MgSO^), filtered and evaporated to dryness to 
leave the title compound (m.p. 73-75* C). 

NMR 6 (CDCta) 

3.2 (3H. s): 3.6 (2H, t); 3.85 (2H, t); 3.9 (IH, broad s. exchanges with D2O); 7.0 (IH. s); 7.2-7.55 (5H. 
complex). 

Preparation 14 

4-[2-(N-Methyl-N-(2-(4.5-dimethyithia2olyl)amino)ethoxy)]benzaldehyde 



50 




The title compound was prepared from 2-[N-methyl-N-(2-(4.5-dimethylthia2olyl))ammo]ethanol (13.2g) 
and 4-fluorobenzaldehyde (23.1 g) by an analogous procedure to that described in Preparation 5. 
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JH NMR5(CDCl3) 

2.15 (3H, s); 2.2 (3H. s); 3.18 (3H. s); 3.8 (2H. t); 4.3 (2H, t); 7.0 (2H, d): 7.8 (2H. d); 10.0 (1H, s). 
5 Preparation 15 

4*[2-(N«Methyl*N»(2"thiazoiyi)amino)ethoxy]ben2aldehyde 

70 
IS 

The title compound was prepared from 2-[N-methyl-N-(2-thia20lyl)amino]ethanol (10.7g) and 4- 
fluorobenzaldehyde (15.9g) by an analogous procedure to that described in Preparation 5. 

20 

'H NMR 5 (CDCI3) 

3.15 (3H. s): 3.9 (2H, t); 4.4 (2H. t); 6.5 (IH. d); 7.0 (2H. d): 7.15 (1H. d); 7.8 (2H. d): 9.9 (1H. s). 

25 

Preparation 16 

4^2'^<^^Methyl^N-(2-(4^phenyfthiazolyl)amino)ethoxy)]benza^dehyde 

30 



35 




40 The title compound was prepared from 2-[N-methyl-N*(2-(4-phenylthiazolyl))amino]ethanol (I6.lg) and 
4-fluorobenzaidehyd6 (I7.4g) by an analogous procedure to that described in Preparation 5. 

NMR a (CDCia) 
45 " 

3.2 (3H. s); 3.95 (2H, t); 4.3 (2H. t); 6.7 (1H. s); 6.95-7.9 (9H. complex); 9.9 (1H. s). 
Preparation 17 

50 
55 
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H2*(N"M9thyhN-(2-(4-phenyl-5-methylthia2olyi)amino)ethoxy)]benza^^^^ 



5 




The title compound was prepared from 2-[N-methyl-N-(2-(4-phenyl-5-methylthiazolyl))amino]ethanol 
(13g) and 4-fluorobenzaldehyde (9.8g) by a similar procedure to that described In Preparation 5. 

15 

NMR S (CDCI3) 

2.35 (3H. s): 3.1 (3H. S); 3.8 (2H. t): 4.2 (2H, t); 6.85-7.8 (9H. complex); 9.85 (1 H. s). 
20 Preparation 18 

4-[2-(N-Methyl-N-(2-(4-methyh5-phenyl-thiazolyl)amino)ethoxy)]ben2aldehyde 



' 30 




The title compound was prepared from 2-[N-methyl-N-{2-(4-methyl-5-phenylthla2olyl))amino]ethanol 
(13g) and 4-fiuorobenzaldehyde (13g) by an analogous procedure to that described in Preparation 5. 



NMR S (CDCI3) 

2.36 {3H, s); 3.2 (3H. s); 3.9 (2H. t); 4.35 (2H. t); 7.05 (2H, d); 7.2-7.5 (5H. complex): 7.85 (2H, d); 9.95 (1H. 
s). 

Preparation 19 



4-[2-(N-Methyl-N^2--[4-methyithiazolyi))amino)ethoxy]benzaldehyde 



50 




The title compound was prepared from 2-[N-methyl-N-{2-(4-methy!thia2olyl))amino]ethanol {12g) and 4- 
fluorobenzaldehyde (14.3g) by an analogous procedure to that described In Preparation 5. 
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'H NMR g fCDCb) 

2.25 (3H. s); 3.2 {3H. s); 3.9(2H. t); 4.3 (2H. t); 6.1 (1H. s): 7 05 (2H. d); 7.85 (2H. d); 9.95 (1H, s). 
5 Preparation 20 



4-[2-(N-Methyl-N>[2-(5-phenyloxazolyl)]amino)ethoxy]benzaidehyde 

10 




^ The title compound was prepared from 2-[N-methyl-N-(2-(5-phenyloxazoiyl))aminoIethanol (9.3g) and 4- 
fluorobenzaldehyde (7.9g) by an analogous procedure to that described in Preparation 5. 

NMR 5 (CDCb) 

25 

3.25 (3H. s); 3.85 (2H. t); 4.3 (2H. t): 6.95-7.6 (8H, complex); 7,8 {2H. d): 9.9 {1H. s). 
Preparation 21 

30 

2-[N-Methyl-N-[2-(4,5-dimethyloxazolyl)laminolethanot. 



35 




A solution of 2-chloro-4.5-dimethyloxazo(e (5g) and 2-methylaminoethanoi (15ml) was stirred at 120*C 
for 40 minutes. After cooling the oil was added to water (200ml) and extracted with dichloromethane 
{3x200ml). The organic extracts were washed with brine (2x100mi). dried (MgS04), filtered and evaporated 
to dryness to leave the title compound as a waxy solid, which was used in Preparation 22 without further 
^ purification. 



- NMR a (CDCb) 

^ 1.95 (3H. s): 2.10 (3H. s): 3.(^ (3H. S); 3.5 (2H. t); 3.8 (2H« t): 4.4 (1H, broad s, exchanges with DaO). 
Preparation 22 



55 
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4-[2"(N-Methyl-N-[2-(4,5<limethyloxa2olyl)]amino)ethoxy]benzaldehyde . 



5 




To a stirred solution of 2-[N-methyl-N-[2-{4,5-dimethyloxazolyl)annino]ethanol (2,7g) In DMF (60ml), 
under an atmosphere of nitrogen, was added portfonwise sodium hydride (0.7g; 60% dispersion in oil). After 
the vigorous reaction had subsided. 4-fluorobenzaldehyde (2.9g) was added and the reaction mixture was 
15 heated to 80* C for 16 hours. After cooling, the mixture was added to water (400ml). The aqueous solution 
was extracted with diethyl ether (3x250ml). The organic extracts were washed with brine (2x1 00ml), dried 
(MgS04), filtered and evaporated to dryness. The title compound was obtained as an oil following 
chromatography of the residue on siHca*gel in 1 % methanol in dichloromethane. 



NMR a (CDCb) 

1.95 (3H, s): 2.15 (3H, s): 3.15 (3H. s): 3.8 (2H. t); 4.25 (2H. t); 7.0 (2H. d); 7.9 (2H. d); 10.0 (1H. s). 
25 Preparation 23 



2-(N-(2-Benzoxa2olyn-N-methylamtno)ethanoi 4'toluenesulphonyl ester 



35 




4-Toluenesuiphonyl chloride (19.0g) was added portionwise to a solution of N-(2-benzoxazolyl)-N- 
methylaminoethanol (19.2g) in dry pyridine (100 mi) at room temperature. The mixture was stirred at room 
40 temperature for 3 hours, added to water (500 ml) and extracted with dichloromethane (3x250 ml). The 
combined extracts were washed with 2M hydrochloric acid (3x250 ml), saturated sodium bicart)onate 
solution (250 ml) and brine (250 ml), dried (MgS04). filtered and evaporated. The title compound was 
obtained pure following crystallisation from ethanol (m.p. 1 19-121 * C). 



NMR a (DMSO-ds) 

2.25 (3H. s); 3.05 (3H. s); 3.75 {2H, t): 4.35 (2H, t); 7.0 - 7.4 (6H, compiex): 7.70 (2H. d). 
50 Preparation 24 



55 
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2-(N"f2-Benzoxa20iyl)-N-mQthylamino)ettianol methanesulphonyl ester 



5 




The title compound fm.p. 97-8' C) was prepared from N-(2-ben20xazolyl>-N-methylaminoethanol (19.2g) 
and methanesulphonyl chloride (1 1 .5g) by a similar procedure to that used in Preparation 23. 

NMR 3 (CDCb) 

/5 

2.90 (3H. s): 3.25 (3H, s); 3.7 (2H. t); 4.5 (2H. t); 6.90 - 7.4 (4H. complex). 
Preparation 25 

20 

4-[2-(N-Methyl-N-(2-benzoxazolyl)amino)ethoxy]benzaidehyde 



25 




^ To a solution of 4-hydroxybenzaldehyde (7.32g) in dry dimethylformamide (100ml) was added portion- 
wise sodium hydride (60%, 2.4g) with stirring at room temperature under nitrogen. When gas evolution 
ceased a solution of 2-(N-methyl-N-(2-benzoxazolyl)amino)ethanol 4-toluenesulphonyl ester (I7.3g) in dry 
dimethylformamide was added dropwise. The mixture was heated to 80* C and stirred at this temperature 
overnight After cooling, the solution was poured into iced water (1 litre), extracted with ethyl acetate 

^ (3x500ml). and the combined extracts were washed with sodium hydroxide solution (2M; 500ml) and brine 
(500ml). dried (MgS04.). filtered and evaporated. The title compound (m.p. 96-98' C) was obtained pure 
after crystallisation from ethanol. 

^ NMR 6 (DMSQ-ds) 

3.25 (3H. s): 3.95 (2H. t); 4.40 (2H. t); 6.90-7.40 (6H. complex): 7.85 (2H. d): 9.90 (1H. s). 
Preparation 26 



4-[2-(N-Methyl-N-(2-ben2oxazQlyl)amino)ethoxy]benzaldehyde 



50 




55 

The title compound was prepared from 4-hydroxy benzaidehyde (l.22g) and 2-(N-methyl-N-(2-benzox- 
azolyl)-amino)ethanol methanesulphonyl ester (2.7g) in a similar manner to that described in Preparation 25. 
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Preparation 27 



2-(2-Pyrimidinytamlno)ethanol 



5 



10 




OH 



2-ChIoropyrimldlne (5g) and ethanolamine (15ml) were stirred for 2 hours at 140° C. After cooling, the 
mixture was added to water (200ml) and continuously extracted with ethyl acetate (500ml) for 16 hours. The 
organic extract was dried (MgS04.). filtered and evaporated to dryness. The title compound was obtained as 
a solid (m.p. 66* C). following chromatography on silica-gel in 3% methanol in dichloromethane. 



'H NMR a (CDCI3) 

3.55 (2H. complex); 3.8 (2H. t); 4.3 (1H, broad s, exchanges with D2O); 6.1 (1H. broad s, exchanges with 
D2O); 6.55 (1H.t); 8.3 (2H.d). 

Preparation 28 



Sodium hydride (1.2g; 60% dispersion in oil) was added portionwise to a stin-ed solution of 2-(2- 
pyrimidinyl amino)ethanoi (4g) in DMF (140ml) under an atmosphere of nitrogen. After the vigorous reaction 
had subsided 4-fluorobenzaldehyde (5.35g) was added and the solution heated to 80* C for 20 hours. After 
^ cooling the mixture was added to water (500ml) and extracted with diethyl ether (3x300ml). The organic 
extracts were washed with brine (2x200ml), dried (MgSO*). filtered and evaporated to dryness. Chromatog- 
raphy of the residue on silica gel In 2% methand in dichloromethane afforded the title compound, which 
was used in the next stage without further purification. 

NMR g (CDCI3) 

3.8 (2H, complex); 4.2 (2H. t); 5.7 (IH. broad s. exchanges with D2O); 6.5 (1H, t); 7.0 (2H. d); 7.8 {2H, d); 8.3 
(2H. d); 9.9(1H.s). 

Preparation 29 



25 



4-[2>(2-Pyrimidinylamino)ethoxy]benzaldehyde 



30 




55 
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2'(N-<2-Benzothiazoiyl)-N-benzylamino)ethanol 



10 



s 




OH 



2-Chlorobenzothia2oIe (13g) and 2-(benzylamino)etlianol (29g) were heated together in a sealed vessel 
at 120* C for 20h.. After cooling, the reaction mixture was dissolved in ethyl acetate (200ml) and the 
solution was washed with saturated aqueous sodium hydrogen carbonate (dxiOOmI). water (3xl00ml) and 
brine (IQOmI), dried over anhydrous magnesium sulphate and evaporated to give the title compound (m.p. 
95-96 * C; dicfiloromethane/hexane). 



NMR S (CDCb) 

3.8 (4H, m): 4.5 (1H. broad s, exchanges with D2O): 4.7 (2H. s): 6.9-7.7 (9H. complex). 
Preparation 30 



25 



4-(2-(N-(2-Benzothiazolyl)-N-benzylamino)ethoxy)benzaldehyde 



30 



35 




The title compound was prepared from 2-(N-(2-benzothiazolyl)-N-benzylamino)ethanol (8^5g) and 4- 
^ fluorobenzaldehyde (3.6g) by an analogous procedure to that described in Preparation 22. 



'H NMR i (CpCIs) 



^ 4.0 (2h. t); 4.4 (2H, t): 4.9 (2H. s); e.9-a0 (13H, complex); 10.0 (1H. s). 



Preparation 31 



50 



55 
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4-[3-(N-Methyl-N-(2-benzoxazo{yl)-amino)propoxy]ben2aldehyde 




CHO 



5 



10 



The title compound was prepared from 3-{(N-(2-ben20xazolyl)-N-methyl)amino]propan-1-ol (7.5g) and 4- 
fluorobenzaldehyde (6.78g) by a similar procedure to that described in Preparation 22. 

15 

NMR g (CDCl3) 

2.0-2.4 {2H, complex): 3.2 (3H, s); 3.75 (2H. t); 42 (2H, t); 6.8^7.5 (6H. complex): 7.8 (2H. d); 9.9 (1H. s). 
20 Preparation 32 

3-[(r^(2*Benzoxazolyl)-N-methyt)aminolpropan-1-ol 



2-Chloroben20xazole (15.36g) in dry tetrahydrofuran (50ml) was added dropwise to a mixture of 3-N- 
methylaminopropan-1-ol (9.8g) and triethylamlne (20.2g) in dry tetrahydrofuran (130ml) with stirring, at room 
temperature. After stirring at room temperature overnight the solvent was evaporated. The residue was 
35 dissolved in dichloromethane (150ml). washed with water (3x1 00ml), brine (150ml), dried (MgSO^), filtered 
and evaporated. The title compound was obtained as an oil following chromatography on silicargei in 2.5- 
3% methanol in dichloromethane. 

-w ]H NMR«(CIDCl3) 

1.8-2.1 (2H, complex); 3.2 (3H. s); 3.5-3.85 (4H. complex); 4,3 (1H. broad s, exchanges with D2O); 6.8-7.5 
(4H. complex). 

4S Preparation 33 



25 




30 



so 
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4-[2-fN'Methyl-N-{2>pyridyl)amino)ethoxylbenzaldehyde 



5 




10 

The title compound was prepared from 2-(N-methyi-N-(2iDyridyl)amino)ethanol (8.9g) and 4-fluoroben- 
zatdehyde by a similar procedure to that described in Preparation 22. 



15 'H NMR a (CDCb) 

3.2 (3H, s); 3.8 (2H, t): 4^ (2H. t): 6.4 (2H. t): 6.9 (2H, d); 7.3 (1H. complex): 7,75 (2H,d); ai5 (iH.d); 9.9 
(1H,s). 

20 Example 1 



5-(4-[2-(N-Methyl'N-(2-benzothiazolyl)amino)ethoxy]ben2yl)'2,4'thiazolidfnedione. 

25 

O 



30 




o 



5-(4-[2-<N-MethyM^245enzothiazolyl)amino)ethoxy]benzyIidene)-2.4-thia20li (2g) in dry 1.4- 

35 dioxan (70ml) was reduced under hydrogen in the presence of 10% palladium on charcoal (3g) at ambient 
temperature and atmospheric pressure until hydrogen uptake ceased. The solution was filtered through 
diatomaceous earth, the filter pad was washed exhaustively with dioxan and the combined filtrates were 
evaporated to dryness under vacuum. The title compound (m.p. 167-8' C) was obtained after crystallisation 
from methanol. 



NMR g (DMSO-ds) 

2.9-3.4 (2a complex): 3.25 (3H. s); 3.9 (2H. complex): 4.25 (2H. complex); 4.8 (1H. complex); 6.8-7.75 (8H. 
45 complex); 12.0 (1H. s, exchanges with D2O). 

Example 2 
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5-(4>[2'(N-M9thyl'N-(2-benzothiazolyl)amtno)ethoxy]benzyliden9)-2,4-thiazon^ 



O 



5 




A solution of 4-[2-(N-methyl-N-(2-b0nzothia2;olyl)amino) ethoxylbenzaldehyde (1.9g) and 2.4- 
thiazolidinedlone (0.8g) in toluene (100ml) containing a catalytic quantity of piperidlnium acetate was boiled 
under reflux in a Dean and Stark apparatus for 2 hours. The mixture was cooled and filtered and the filtered 
75 ^ solid was dried to give the title compound (mp 219* C). 



nHNMR5(DMSO-d6) 
20 3.2 (3H. s): 3,9 (2H. t); 4.35 (2H. t); 6.8 - 7.7 (10H. complex). 
Example 3 



26 5-(4-[2*(N-Methyl-N-(2-benzoxazolyl)amino)ethoxy]benzyi)'2,4-thta2olidin9dion9 hemihydrate 



o 



30 




0 

05 

5K4^2-<N-Methyl-^K2■^zoxacolyl)ami^o)ethoxy]benzyl^dene^^^ (1.5g) In dry 1> 

dioxan (80 ml) was reduced under hydrogen in the presence of 10% palladium on charcoal (2g) at ambient 
temperature and atmospheric pressure until hydrogen uptake ceased. The solution was filtered through 
^ diatomaceous earth, the filter pad was washed exhaustively with dioxan and the combined filtrates were 
evaporated to dryness under vacuum. The title compound (mp 147-9* C) was obtained after crystallisation 
from methanol. 

^ <H NMR B (DIVISOds ^OzO) 

3.1-3.5 (2H. complex): 3.3 (3H.s); 3.95 (2H, complex): 4.25 (2H, complex); 4.5 (1H. complex): 6.8-7.3 (8H. 
complex). 

50 Example 4 



25 
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5-(4^2-(^l'Methy^N-(2-benzoxazolyl>amino)ethoxy]benzylidene^2,4-thiazQ 



0 



5 




A solution of 4-[2-(N-methyl-N-(2-b©nzoxazolyl)amino) ethoxy]benzaldehyde (l.6g) and 2,4- 
thiazolidinedione (0.63g) in toluene (100ml) containing a catalytic quantity of piperidintum acetate was boiled 
under reflux in a Dean and Stark apparatus for 2 hours. The mixture was cooled and filtered to give the title 
'5 compound (mp 227 - 9 * C). 



NMR g (DMSOdc) 
20 32D (3H. s): 3^ {2H. t): 4.30 {2H. t); 6.9 - 7.75 (10H. complex). 
Example 5 



25 5-(4^2^<N"Methy^^H2i)yrimid^nyi)amino)ethoxyIbe^zyl)-2,4^th^azoiidinedlone 




5-(4-[2-(N-MethyhN-(2'pyrimidinyl)amino) ethoxy]benzylidene)-2.4-thiazolidinedione (2.4g) in dry 1,4- 
dioxan (150ml) was reduced under hydrogen in the presence of 10% palladium on charcoal (3g) until 
hydrogen uptake ceased. The solution was filtered through diatomaceous earth, the filter pad was washed 
exhaustively with dioxan and the combined filtrates were evaporated to dryness under vacuum. The title 
compound (mp 150-51 ' C) was obtained after crystallisation from methanol. 



•H NMR a (DMSOd6) 

2,9-3.4 {2H. complex); 3.2 (3H, s): 3.9 (2H, complex): 4.2 (2H, complex): 4.9 (1H, complex): 6.6 (1H. t); 6.9 
(2H. d); 7.2 (2H. d); 8.4 (2H, d); 12.0 (1H. broad s. exchanges with D2O). 

Example 6 



26 
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5-(4K2-(N-Methyi-N-(2-pyrimidinyi)amino)ethoxy]ben2yliden9)-2,4't^ 



5 




0 

70 

A solution of 4-[2-(N-methyl-N-(2-pyrimidinyl)amino)ethoxy]b0nzald©hyde {1.7g) and 2.4- 
thlazolidinedione (0.7g) in toluene (100ml) containing a catalytic quantity of piperidinium acetate was boiled 
under reflux in a Dean and Stark apparatus for 2 hours. The mixture was cooled and filtered to give the title 
compound (mp 188 - 90* C). 



NMR fi (DMSO-dc + D2O) 
20 3.2 {3H. s); 3.7-4.4 (4H, complex); 6.6 (1 H. t): 7.1 (2H. d). 7.5 (2H, d); 7.7 (1H. s): 8.4 (2H, d). 
Example 7 



2S 5-(4^2-(N-Methyl-N-[2-(4.5Kllmefthylthiazoiyl)lamino)ethoxyl]benzyl)'2,4-th 



0 



30 




5-(4.[2-{N-Methyl-N-t2-(4.5-dimethylthiazolyl)]amino) ethoxy]benzylidene-2.4-thiazolidinedion0 (1.6g) 
was dissolved in a mixture of methanol (50ml) and dioxan (50ml). Magnesium turnings (1-5g) were added 
and the solution stirred until no more effervescence was observed. The mixture was added to water 
(300ml). acidified (2M HCI) to fomi a solution, neutralised (saturated NaHCOa solution), filtered and dried. 
The solid was dissolved in dioxan (100ml). adsorbed onto silica {20g) and the title compound (m.p. 177 C; 
MeOH) obtained following chromatography on silica-gel in 5% dioxan in dichloromethane. 



NMR g (DMSOds) 

2.05 (3H. s); 2.15 (3H. s); 3.0 (3H. s); 3.0-3.4 (2H. complex); 3.8 (2H, t); 4.2 {2H. t); 4.85 (1H. complex); 6.9 
(2H. d); 7.1 (2H, d); 12.0 (1H. broad s exchanges with D2O). 

Example 8 



55 
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5-(4-[2-(N-Methyl-N"[2-(4.S'dimethyithiazoiyl)lamino)ethoxy]b8n2ylideney^ 



O 



5 




10 

The title compound (m.p. 175° C) was prepared by a similar procedure to that described in Example 4. 
15 ^H NMR g (DMS0-d6) 

ZQ (3H, s); ^1 (3H. s); 3.0 (3H, s>; 3.7 (2H. t): 4.25 (2H, t); 7.1 (2K d); 7.55 (2H, d); 7.75 (1H. s): 12.0 (1H. 
broad s. exchanges with D2O). 

20 Example 9 

5■(4^[2■^N«Methy^^K2^thiazoly^)amino)ethoxy]benzyl)-2.4-thia^^ 

26 

O 



30 




The title compound (m.p. 186* C: MeOH) was prepared by an analogous procedure to that described in 
^ Example 7. 

NMR a (PMSO-dc) 

^ 3,0-3.4 (2H. complex): 3.1 (3H. s): 3.8 (2H. t); 4.2 (2H, t): 4.85 (1H. complexK 6.7-7.3 (6H. complex); 12.0 
(1 H. broad s, exchanges with D2O). 

Example 10 

45 

5-(4-[2-(N-MethyhN-(2-thiazolyi)amino)ethoxylbenzylldene)-2.4-thia2olidinedione 



o 



50 




The title compound (m.p. 212" C) was prepared by a similar procedure to that de5crit)ed in Example 4. 

28 
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NMR g (DMSO-dc) 

3.1 (3H. s); 3.85 (2H. t); 4.3(2H. t): 6.75 (IH. d); 7.1^7.3 (3H. complex); 7.6 (2H. d); 7,75 {1H. s); 12.0 (IH. 
broad s. exchanges with D2O). 

5 

Example 11 

5^4-^2-(N-Methyl-N"(2-(4-phenylthla20lyi))amino)ethoxy)ben2yip2,4-thiazolidin 

70 



15 




20 The title compound was obtained as a foam (m.p. 62-65* C) from 5^4-{2-(N-methyl-^K2-<4-pheny^- 
thlazolyl))amino)ethoxy)benzylldene]-2.4-thiazolldinedione (1.6g) by a similar procedure to that described in 
Example 7. 

25 NMR S (DMSO-d^) 

3.15 {3H. s); 3.0-3.4 (2H. complex); 3.9 (2H, t); 4.25 (2H, t); 4.85 (1H complex); 6.9 {2H. d); 7.1-7.46 {6H. 
complex); 7.85 (2H. d); 1^0 {IH. broad s. exchanges with D2O). 

30 Example 12 

5-(4-[2-(N-Methyl"N'(2'(4-phenylthlazolyl))amlno)ethoxy]ben2ylldene)-2>t^^ 

3S 



40 




The title compound (m.p. 134* C) was prepared from 4-[2-(N-methyl-N-{2-<4-phenylthiazolyl))amino)- 
^ ethoxylbenzaldehyde by a similar procedure to that described in Example 4. 

NMR a (DMSOds) 

^ 3.2 (3H. s); 3.9 (2H. t); 4.35 (2H. t); 7.1-7.95 (1 IH. complex): 12.0 (1H broad s. exchanges with D2O). 
Example 13 

55 
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S^4^2-^N-Methyi-N>[2-(4-phenyl-5"methylttiiazolyi)3amino)emoxy]benzyl)-2.^ 



5 



10 




The title compound, obtained as a foam (m.p. 60-62 * C). was prepared by an analogous procedure to 
that described in Example 7. 

IS 

H NMR 5 (DMSOdc) 

2.35 (3H. s); 3.1 (3H, s); 3.0-3.4 (2H. complex); 3.8 (2H. t); 4.2 (2H. t): 4.85 (1H. complex): 6.9 (2H. d): 7.2 
^ (2H. d); 7.25-7.5 (3H. complex); 7.65 {2H, d); 12,0 (1H, broad s, exchanges with DzO). 

Example 14 

25 5-(4-[2-(^^Methy^^K2■K4-pheny^5-methy^thia20^yl)]amino)ethoxy]ben^ 



30 



35 




The title compound was prepared from 4-(2-(N-methyl-N-[2-(4-phenyl-5-methylthiazolyl)]amino)ethoxy]- 
benzakjehyde by a simtfar procedure to that described in Example 4, and was used in Example 13 without 
^ further purification. 

NMR a (DMSOde) 

^ 2.4 (3H. s): 3.1 (3H. s); 3.8 (2H, t); 4.35 {2H. t): 7.1-7.75 (10H, complex): 12.0 (1H, broad s. exchanges with 
D2O). 

Example 15 



55 
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5,(4-[2-(N-Methyl-N-[2-(4-methyl-5-phenylthiazolyl)lamino)ethoxy]b9n2yl)-2 



10 




15 



The title compound (m.p. 174* C; MeOH) was prepared from 5-(4K2-(N-methyhN-t2-(4-methyl-5- 
phenylthlazolyl)]amino)etho)cy]benzylidene)2.4-thlazolidinedione by an analogous procedure to that de- 
scribed in Example 7. 



NMR g (DMSO-ds) 

^ 2.3 (3H. s): 3.0-3.4 (2H, complex); 3.15 (3H, s); 3.85 (2H. t); 4.25 (2H. t); 4.85 (1H. complex); 6.95 (2H. d); 
7.2 (2H, d); 7.45 (5H. complex); 12.0 (IH, broad s. exchanges with DzO). 



25 



Example 16 



5-(4-[2-(N-Methyl'N-[2-(4-methyl-^i3henylthiazolyl)]amino)ethoxy]benzylidene)-2^^ 



30 



35 




The title compound was prepared from 4-[2-{N-methyl-N^2-(4-methyl-5-phenylthiazolyl)] amlno)ethoxyl- 
40 benzaldehyde by a similar procedure to that described in Example 4. and was used In Example 15 without 
further purification. 



NMR 6 (DMSO-de) 



45 



2.3 (3H, s); 3.1 (3H. s); 3.85 {2H. t); 4.35 (2H. t); 7.15-7.75 (10H. complex); 12.0 (IH. broad s, exchanges 
with D2O). 



Example 17 



50 



55 
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S-(4-[2-(N-Methyi-N-[2'(4-methyimiazolyl)lamino>ethoxy]ben2yl)-2.^^^ 



o 



5 




^0 

The title compound, was prepared from 5-(4-[2-(N-methyl-NH;2-(4-methyithia2olyl)]amino)ethoxy]- 
benzy[id6ne)-2,4-thiazolidinedione as a foam (m.p. 121 *C), by a similar procedure to that described in 
Example?. 

IS 

'H NMR 5 (DMSOds) 

2.1 (3H. s); 3.0-3.4 (2H, complex); 3.1 (3H, s); 3,75 (2H. t): 4.15 (2H. t); 4.85 (1H, complex); 6.3 (1H. s): 6.9 
20 (2H. d); 7.2 (2H. d); 12.0 (1H. broad s. exchanges with D2O). 

Example 18 



25 5-(4-[2-(N-Methyl-N-[2K4^ethylthi'azolyO]amino)ethoxylben2ylidene)-2^ 



O 



30 




35 

The title compound was prepared from 5-(4-[2-{N-methyl-N-{2-(4-methylthiazolyl)]amino)ethoxy]- 
benzaldehyde by a similar procedure to that described in Bcample 4. and was used in the Example 17 
without further purification. 

40 

NMR S (DMSOdc) 

2.1 (3H. s); 3.1 (3H. s); 3.85 (2H. d); 4.3 (2H, d); 6.3 (1H. s); 7.15 (2H. d); 7.6 (2H. d); 7.75 (1H. s); 12.0 (1H. 
broad s. exchanges with DzO). 

45 

Example 19 

50 

55 
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S-[4-(2'(N«Methyl-N-[2-(5-phenyioxazoiyl)lamino)ethoxylbenzyl]'2,4-mto^^ 



0 



10 



5 




MB 



The title compound (m.p. 200* C, MeOH)) was prepared from 5-[4-(2-(N-methyl-N-t2-(5-phenyloxazolyl)- 
]amino ethoxy)benzylideneh2,4-thiazolidinedione by a similar procedure to that described in Example 7. 

*H NMR 5 (PMSpHdc) 

3.0-3.4 (2H. complex); 3.15 (3H, s); 3.8 {2H, t); 4.2 (2H. t); 4.85 (1H. complex): 6.9 (2H. d); 7.1-7.4 (6H. 
complex); 7.5 (2H. d); 12.0 (1H, broad s. exchanges with D2O). 

Example 20 

5-(4-[2-(r^MethyhN-[2-(5-phenyloxa2olyi)]amino)ethoxy]benzylidene)-2,4-thlazolid 



The title compound (m.p. 191*0) was prepared from 4-[2-(N-methyl-N-[2-(5-phenyloxazolyl)]amino) 
ethoxy]benzaidehyde by an analogous procedure to that described in Example 4. 

40 

NMR S (DMSO-Ds) 

3.2 (3H, s); 3.8 (2H. t); 435 (2H, t); 7.1-7.7 10H. complex): 7.8 (1H. s); 12.0 (1H. broad s. exchanges with 
^ D2O). 

Example 21 



0 



30 




m 



60 



5$ 
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5-(4"[2'(N-MethyhN-[2-(4.5-dimethyloxazolyl)]amino)ethoxy]benzyl)-2.^ 



0 



5 




3 



NH 



10 



5-(4-{2-(N-Methyl-N-[2-(4,5-climethyloxazolyl)]amino) ethoxy]benzylidene)-2.4-thia2olidinedione (1.2g) in 
dry 1.4-dioxan (lOOmi) was reduced urnJer hydrogen in the presence of 10% Palladium on charcoal (2.5g) 
until hydrogen uptake ceased. The solution was filtered through diatomaceous earth, the filter pad was 
'5 washed exhaustively with dioxan and the combined filtrates evaporated to dryness under vacuum. The title 
compound was obtained as a foam (m.p. 53-54' C) following chromatography on silica-gel in 1% methanol 
in dichforomethane. 

20 NMR 5 (DMSOds) 

1.85 (3H, s); 2.05 (3H. s): 3.0 (3H. s); 3.0-3.4 (2H. complex); 3.65 (2H. t): 4,1 (2H. t): 4.85 <1H. complex); 
6.85 (2H, d); 7.15 {2H. d): 12,0 (1 H. broad s. exchanges with D2O). 

25 Example 22 



5K4H[2-(N-Methy^-^H2^<4,5Kilmethyloxa20lyl)]amino)ethoxy]benzyliden^ 



The title compound (softens at 149*C) was prepared by a similar procedure to that described in 
^ Example 4. 



NMR B (DMSO-dc) 

^ 1.85 (3H, s); 2.05 (3H. s); 3.0 (3H. s); 3.7 (2H, t): 4.25 (2H. t): 7.1 {2H. d): 7.5 (2H. d): 7.75 (1H. s); 12.0 (1H, 
broad s. exchanges with O2O). 



30 



o 
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EXAMPLE 23 
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5-(4-(2'(2«Pyrirntdinylamino)ethoxy)benzyll-2,4-thlazolidinedlone 



5 




10 

A mixture of 5-[4-{2-(2-pyrimldlnylamino)etho)cy) ben2ylidene]-2.4-th!azolidin0dlone (3g) and 10% pal- 
ladium on ciiarcoal (9g) in DMF (70ml) was stinred under a pressure of 200 psi of hydrogen until hydrogen 
uptake ceased. The mixture was filtered through diatomaceous earth, and the filter pad washed exhaustively 
75 with DMF. The combined filtrates were evaporated to dryness and the title compound (m.p. 173'C) 
obtained following recrystallization from methanol. 

*H NIVIR S (DMSOds) 

20 

3.0 -3.4 (2H. complex); 3.65 (2H. complex); 4.1 (2H. t); 4.85 (IH. complex); 6.6 (1H. t); 6.85 {2H. d); 7.t5 
(2H. d); 7.25 (1H. t, exchanges with D2O): 8.3 (2H. d); 12.0 (IH, broad s, exchanges with D2O). 

EXAMPLE 24 
25 — — 

5'[4-(2-(2-Pyrimldlnyiamino)ethQxy)ben2yiidene]-2.4-thia20iidinedlone 




The title compound (m.p. 234*0) was obtained from 4-[2-<2-pyrimidinylamino)6thoxy]benzaldehyde and 
2,4-thiazolidlndlone. by an analogous procedure to that described in Example 6. 

40 

NMR 6 (DMSO-<is) 

3.65 {2H, complex); 4.2 (2H.t); 6.6 (IH. t); 7.0-7.6 (5H. complex, one proton changes with DiO); 7.7 (IH, s); 
^ 8,3 (2H. d); 1 2.0 (1 H. broad s. exchanges with D2O). 

EXAMPLE 25 



so 
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5-(4-[2-{N-Ac^tyl-N-(2-pyrimidinyt)aminoiethoxy]ben2yl)-2>thiazoHdinedfo^ 



5 




A stirred solution of 5K4-{2-(2-pyrimidinylamino) ethoxy)benzyl]-2,4-tiiiazolidin8djone (800mg) in acetic 
anhydride (ISml) and 1,4-dioxan (5ml) was boiled under reflux for 3 hours. After cooling, the mixture was 
added to water (300ml). neutralized (sodium bicarbonate) and extracted with dichloromethane (3x200ml). 
'5 The organic extracts were washed with brine (100ml), dried (MgSO*). filtered and evaporated to dryness. 
Chromatography on silica-gel in dichloromethane of the residual oil afforded the title compound (m.p. 
137" C). 



20 'H NMR S (DMSOds) 

2.3 (3H. s): 2.93.4 (2H. complex); 4.15 (2H.t): 4.35 (2H, t): 4.85 (IH, complex); 6.7 (2H.d): 7.1 (2H. d); 7.35 
(1H. t): 8.8 (2H. d); 12-0 (IH. broad s. exchanges with D2O). 

25 EXAMPLE 26 



5-(4-(2-(NK2-Ben20thia20iyf)-N-ben2ylamino)ethoxy)benzylidene)-2,4"thiazondinedione 



35 




4-(2-(N-(2-Benzothiazolyl)-N-b8hzylamino)ethoxy) benzaldehyde (3g) and 2,4-thiazolidinedion8 (1g) were 
dissolved in toluene (200ml) containing piperidine (0.2ml) and benzoic acid (0.2g) and heated to reflux for 
4h. in a Dean and Stark apparatus. On cooling, the solution was concentrated under vacuum to 50% of its 
volume and tiie title compound, which crystallised, was collected by filtration and dried in vacuo (m.p. 185- 
188* C). It was used in Example 27 without further purification. 



-H NMR fi (DMSO-dc) 

^ 4.0 (2H. t); 4.4 (2H, t); 4,9 (2H, s); 7-1-7.9 (14H, complex); 12-13 (IH. broad s. exchanges with D2O). 
EXAMPLE 27 



36 
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5-(4-(2-(N-(2-Benzothiazolyl)'N-benzylamino)ethoxy)benzyi)-2.4-thia20lid 



6 



10 




5-(4-{2-{N-(2-B©n2othiazolyl)-N-ben2ylamino)ethoxy) benzylldene)-2.4-thla2olldinedione (2.4g) in dioxan 
{150ml) was hydrogenated in the presence of 10% palladium-charcoal (4.8g) for 3h, at room terhperature 
and atmospheric pressure. A further portion of catalyst (2.4g) was added and the hydrogenation continued 
for a total of 20h. The mixture was filtered through diatomaceous earth and the solvent was evaporated. The 
residue was chromatographed on silica gel with 3% methanol-dichloromethane as eluant to afford the title 
^ compound as a foam, which collapsed at 78 C. 

NMR g (CDCI3) 

3.1 (1H, dd): 3.4 (1H. dd); 4.0 (2H. t); 4.25 (2H. t); 4.5 (1H. dd); 4.9 {2H, s): 6.8-7.6 (13H, m): 8.3 (1H. broad 
s. exchanges with D2O). 

DCAMPLE^ 

^ 5-(4-[3KN-Methyl-N-(2-benzoxa20lyl)amino)propoxy]benzyl)-2,4^thiazQfidmedione 



o 



35 




The title compound (m.p. 171-3* C; ethanol) was prepared from 5-(4-[3-(N-methyl-N-(2-benzoxazolyl)- 
amino)propoxy]benzylidene)-2-4-thiazolidinedlone by a similar procedure to that described in Example 1. 

45 

^HNMRg (DMS0 -d6) 

2.0-2.35 (2H. complex); 2.9-3.6 (2H, complex); 3.2 {3H. s); 3.7 (2H. t); 4.2 (2H. t); 4.9 (1H. complex): 6.8-7.4 
50 (8H. complex); 12-1^5 (1H, broad s. exchanges with D2O). 

EXAMPLE 29 
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5-(4'[3-(N-Methyl-N>(2-benzoxa20lyl)aminQ)prQpoxy]benzyiidene)-2.4-thia20lid 




The title compound (m.p. 202-204*0) was prepared from 4-[3-(N-methyl-N-(2-benzoxa20lyl)amino)- 
propoxylbenzaldehyde {5.3g) and 2,4-thiazoIidinedione (2^g) by a similar procedure to that described in 
Example 4, 

'H NMR 5 (DMSQ - ds) 

2.0-^35 (2H. complex); 3.15 (3H. s): 3.7 (2H, t); 4^ (2H. t); 7.0^7.7 (8H, complex); 7.8 (IH. s); 12.0 (1H. 
broad s. exchanges with D2O). 

EXAMPLE 30 

5-{4-[2-(N-MethyhN-(2-pyridyl)amino)ethoxy]benzyl)-2.4-thlazoiidinedone 



30 




35 

The title compound (m.p. 153-5' C; MeOH) was obtained from 5-(4-[2-(N-methyi-N-(2-pyridyl)amino)- 
ethoxy]benzyildene)-2.4-thiazolidinedione by a similar procedure to that described in Example 1. 

40 

NMR 5 (DMSQ -de) 

2.9-3.4 (2H. complex): 3.1 '(3H. s); 3.9 (2H. t); 4.15 (2H. t); 4.8 (IH. complex): 6.5-6.85 (2H. complex); 6.8 
(2H. d); 7.2 (2H. d); 7.5 (IH. complex); 8.1 (IH, d); 12.05 (IH, broad s. exchanges with DaO). 

45 

EXAMPLE 31 
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5-(4-[2'(N"Methyl-N-(2"pyridyl)amino)ethoxy]benzylldene)-2.4-miazolidine^ 



o 



5 




The title compound (m.p. 177-90* C) was obtained from 4-(2-(N-methyl-N-(2-pyrldyl)amino)ethoxy]- 
benzaldehyde (3.2g) and 2.4-thla2olidinedione (1,1g) by a similar procedure to that descritied in Example 4. 



^H NMR 5 (DMSOD20) 

3.1 (3H. s): 3.9 (2H. t); 4.2 (2H. t): 6.4-7.5 (7H. complex); 7.7 (1H. s); 8.1 (1H. d) 
20 DEMONSTRATION OF EFHCACY OF COMPOUNDS 



Obese Mice, Oral Glucose Tolerance Test. 

25 C57b1/6 obese (ob/ob) mice were fed on powdered oxoid diet. After at least one week, the mice 
continued on a powdered oxoid diet or were fed powdered oxoid diet containing the test compound. After 8 
days on the supplemented diet all of the mice were fasted for 5 hours prior to receiving an oral load of 
glucose (3 g/kg). Blood samples for glucose analysis were taken 0. 45, 90 and 135 minutes after glucose 
administration and the results appear below as the percentage reduction in area under the blood glucose 

30 curve where test compound treated groups are compared with the control groups. 7 mice were used for 
each treatment 



35 


EXAMPLE 
NO: 


LEVEL IN DIET 
(umol kg"* of DIET) 


%REDUGTION IN AREA UNDER 
BLOOD GLUCOSE CURVE 




1 


100 


51 




2 


300 


30 




3 


10 


39 




4 


300 


30 


40 


5 


100 


40 




7 


50 


47 




9 


100 


58 




11 


100 


34 




13 


100 


37 


45 


15 


100 


39 




17 


100 


34 




19 


30 


22 




21 


30 


33 




24 


30 


15 


SO 


25 


30 


19 




27 


300 


56 




29 


300 


32 



55 



39 
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Toxicology 

No toxicological effects were indicated for any of tfie compounds of the invention in any of the 
abovementioned tests. 

5 

Claims 

1. A compound of formula (1): 



15 




or a tautomeric fonnri thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceuticaily 
acceptable solvate thereof, 
characterised in that: 

A- represents a substituted or unsubstituted aromatic heterocyclyl group: 

represents a hydrogen atom, an aikyi group, an acyl group, an aratkyi group, wherein the aryl moiety 
may be substituted or unsubstituted, or a substituted or unsubstituted aryl group; 
R2 and each represent hydrogen, or R^ and R^ together represent a bond; 
A^ represents a benzene ring having in total up to five substituents; and 
n represents an integer in the range of from 2 to 6. 

2. A compound according to claim 1, wherein A^ represents a substituted or unsubstituted. single or 
fused ring aromatic heterocydyi group comprising up to 4 hetero atoms in the ring selected from oxygen, 
sulphur or nitrogen. 

3. A compound according to claim 1 or claim 2.wherein A' represents a moiety of fonmula (a), (b) or (c): 
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(a> (b) (c) 



wherein: 

R^ and R^ each independently represents a hydrogen atom, an alley! group or a substituted or unsubstituted 
aryl group or when R^ and R^ are each attached to a carbon atom, then R^ and R^ together with the carbon 
atoms to which they are attached fomn a benzene ring wherein each carbon atom represented by R* and 
R^ together may be substituted or unsubstituted: and in the moiety of formula (a) 
X represents oxygen or sulphur. 

4. A compound according to claim 3. wherein R^ and R^ each independently represent hydrogen, alkyi 
or a substituted or unsubstituted phenyl gro^p. 

5. A compound according to claim 3. wherein R^ and R^ together represent a moiety of formula (d): 
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wherein and each independently represent hydrogen, halogen, substituted or unsubstituted alkyi or 
alkoxy. 

6. A compound according to claim 5. wherein R^ and R' both represent hydrogen. 

7. A compound according to any one of claims 1 to 6. wherein A^ represents a moiety of fonnula (e): 

"""^^^^ (e, 

wherein R^ and R^ each Independently represent hydrogen, halogen, substituted or unsubstituted alkyI or 
aikoxy. 

8. A compound according to claim 7, wherein R* and R^ each represent hydrogen. 

9. A compound according to claim 1. of fonmula (II): 




o 



(ID 



or a tautomeric fbnnrj thereof and/or a phannaceutlcally acceptable salt thereof and/or a phaanaceutically 
acceptable solvate thereof, wherein A\R\ R^. R^ and n are as defined in relation to fomiula (1) In claim 1 
and R^ and R^ are as defined in relation to formula (e) in claim 7. 

10. A compound according to any one of claims 1 to 9. wherein n represents an integer 2 or 3. 

11. A compound according to any one of claims 1 to 10, wherein R* represents a methyl group. 

12. A compound according to claim 1. selected from the list consisting of. 
5_(4-[2-(N-methyl-N-(2-ben2othiazolyl)amino)ethoxy]benzyl)-2.4-thiazolidinedio^^ 
5-(4-[2-(N-methyl-N-(2-ben20thiazolyl)amino)ethoxy]benzylidene)-2.4-thiazolidinedione: 
5K4H[2-(N-methyl-N-(2-fc>enzoxazolyl)amino)ethoxy]ben2yl)-2.4-thiazolidinedione; 
5-{4K2^N-methyl-N-(2-benzoxazolyl)amino)ethoxy]ben2ylidene)-2>thiazolidinedione: 
5-{4-[2-{N-methyl-^^(2-pyrimidinyi)amino)ethoxy]benzyl)-2.4-thia20lidinedione^ 
5-(4^2-(N-methyl-^H2-pyrimidlnyl)amino)ethoxy]benzylidene)-2.4-thiazolidlnedione; 
5-(4-(2-(N-methyl-N-[2-(4.5<llmethylthiazolyl)lamino)ethoxy]benzyl^ 
5-{4-[2-^NHnnethyl-N-[2-{4.5Hjimethytthia2olyl)]amino^^ 
5-(4^2Kf^inethyl-N-(2-thiazolyl)amlno)ethoxy]benzyl)-2.4-thiazoM^^^ 
5-(4-[2-{N-methyl-N-(2-thia2olyl)amino)ethoxy]benzylidene>-2.4-thia2olidinedione: 
5-[4-{2-(N-methyl-N-(2-(4-phenylthiazolyl))amlno)ethoxy)benzyl]-2,4-thiazoli^ 
5^4-[2-^N-methyl-N-{2-(4-ph8nylthia20lyl))amino)ethoxy]benzylidene)-2.^^ 
5-(4-l2-(N-methyhN^2-(4-phenyl*methylthiazoiyl)]amino)ethoxy]be 
5-(4-[2-(N-m8thyl-N-[2-(4-phenyl-5Hmethylthiazolyl)]amino)ethoxy]benzy!idene)-2.4-thiffi^ 
5-(4-[2-(N-methyl-N-[2-(4-methyl-5-pheny!thlazolyl)]amino)ethoxy]ben2yl)-2.4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-[2-(4-methyl-5-phenylthiazolyl)]amlno)ethoxy]benzylidene)-2.4-thiazolidinedione; 
5.^4-[2-(N-methyl-N-[2-(4-methylthia20lyl)]amino)ethoxy]benzyl)-2.4-lhiazolldinedlone; 
5-(4-[2-(N-methyl-N^2^4-methylthiazolyl)lamino>ethoxy]benzylidene)-2.4^^ 
5-[4-{2-{N-methyl-N-[2-(5-phenyloxazolyl)]amino)ethoxy)berizyI]-2.4-thiazoIidinedione: 
5-(4-[2-(N-methyl-N-[2-(5-phenyloxazolyl)]amino)ethoxy]benzyildene)-2.4-thiazolidinedione; 
5^4-[2-<N-methyl-N-[2-(4.5-dimethyloxa2olyl)]amino)ethoxylbenzyl)-2,4-thiazolidinedione: 
5r(4-[2-KN-methyl-N-[2-{4.5<limethyloxazolyl)]amino)ethoxylbenzylidene)-2,4-thiazolidi 
5-l4-(2-{2-pyrimidinylamino)ethoxy)benzyll-2.4-thiazolidlnedk)ne; 



41 



EP 0 306 228 A1 



5- [4-<2-{2iDyrimidinylamino)ethoxy)benzylidene>2.4-{hiazoliclinedion0; 

6- (4-[2-KN-ccetyl-N-(2-pyrjmidinyl)amjno)ethoxy]benzyl)-2,4-thiazolidi 
5-(4-(2-(N-<2-b8n20thiazolyl)-N-benzylamino)ethoxy)benzylidene)-2,4-thiazolid 
5-(4-(2-(N-^2-4)enzothiazolyl>-NMDenzylamino)ethoxy)benzyi)-2.^ 
5-(4-[3-(N-methyl-N-{2-benzoxazolyl)amino)propoxy]benzyl)-2>thiazolidinedfo^ 
5-(4-[3-(N-methyl-N-(2-benzoxazolyl)amino)propoxy]benzylidene)-2>thiazolidin8^ 
5-(4-[2-(l^^m0thyhN-<2-pyridyl)amino)ethoxy]benzyl)-2,4-thiazondinedione; and 

5-<4-[2-(N-methyl-N-<2-pyridyl)amino)ethoxylbenzylldene)-2.4-thiazolidinedi or a tautomeric form thereof 
and/or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof. 

13. A process for the preparation of a compound of formula (I), or a tautomeric form thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, characterised 
in that the process comprises either 

(a) reacting a compound of fomnula (III): 




0 



(III) 

wherein R?, and are as defined In relation to formula (I), and is a moiety convertible to a moiety of 
fonnula(f): 

I 

Al^N-{CH2)a-0 

wherein R\ A\ and n are as defined in relation to fbnnuia (I), with an appropriate reagent capable of 
converting to the said moiety (f): or 

(b) reacting a compound of fonmula (VIII): 




(VIII) 

wherein R\ A\ A^. and n are as defined in relation to formula (1) with 2.4-thiazolidinedione; and thereafter, if 
required, carrying out one or more of the following optional steps: 

(i) converting a compound of formula (1) to a further compound of formula (I): 

(ii) preparing a pharmaceutically acceptable salt of the compound of formula (I) and'or a pharmaceutically 
acceptable solvate thereof. 

14. A pharmaceuti'cal composition comprising a compound of formula (I) according to claim 1, or a 
tautomeric fonm thereof or a pharmaceutically acceptable salt tiiereof or pharmaceutically acceptable 
solvate thereof, and a pharmaceutically acceptable carrier therefor. 
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15. A compound of formula (I) according to claim 1, or a tautomoric form thereof and/or a pharmaceuti- 
cally acceptable salt thereof and/or a phanrtaceutically acceptable solvate thereof, for use as an active 
therapeutic substance. 

16. A compound of fomnula (I) according to claim 1. or a tautomeric fomn thereof and/or a pharmaceuti- 
5 cally acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use in the treatment 

of and/or prophylaxis of hyperglycaemla and/or hyperlipidaemia. 

17. The use of a compound of formula (I) according to claim 1. or a tautomeric fbnn thereof and/or a 
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for the 
manufacture of a medicament for the treatment and/or prophylaxis of hyperglycaemia and/or hyper- 

10 lipidaemia. 

Claims for the following Contracting State: ES 
75 1 . A process for preparing a compound of formula (t): 

R' 

1 • f « 



20 
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V 

0 (I) 

or a tautomeric form thereof and/or a pharmaceutically acceptable salt thereof and/or a pharmaceuticaily 
acceptable solvate thereof, wherein: 

A^ represents a substituted or unsubstrtuted aromatic heterocyclyl group; 

represents a hydrogen atom, an aikyi group, an acyl group, an aralkyi group, wherein the aryl moiety 
^ may be substituted or unsubstituted. or a substituted or unsubstituted aryl group; 

R2 and each represent hydrogen, or R^ and R^ together represent a bond; 

A^ represents a benzene ring having in total up to five substituents; and 

n represents an integer in the range of from 2 to 6; 

characterised in that the process comprises either: 
^ (a) reacting a compound of formula (III): 



■■-0-H 



(III) 



50 



wherein R^, R^ and A^ are as defined In relation to formula (1). and R* is a moiety convertible to a moiety of 
fonnula (f): 



55 



Al-'N-(CH2)n"0 (f) 

wherein R\ A\ and n are as defined in relation to formula (1), with an appropriate reagent capatrfe of 
converting to the said moiety (f); or 
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(b) by reacting a compound of formula (Vlli): 




(VIII) 

wherein R\ A\ A^. and n are as defined in relation to formula (1) with 2.4-thta2olidinedtone; and thereafter, if 

required, carrying out one or more of the following optional steps: 

fi) converting a compound of fonmula (I) to a further compound of formula (I); 

(11) preparing a pharmaceutically acceptable salt of the compound of formula (I) and/or a pharmaceutically 
acceptable solvate thereof. 

Z. A process according to claim 1. for preparing a compound wherein A^ represents a substituted or 
unsubstituted. single or fused ring aromatic heterocyctyl group comprising up to 4 hetero atoms in the ring 
selected from oxygen, sulphur or nitrogen. 

3. A process according to claim 1 or claim 2. for preparing a compound wherein A represents a moiety 
of formula (a), (b) or (c): 




(a) ' (b) (c) 



wherein: 

R* and each Independently represents a hydrogen atom, an alkyi group or a substituted or unsubstituted 
aryl group or when R* and R^ are each attached to a carbon atom, then R* and R^ together with the carbon 
atoms to which they are attached form a benzene ring wherein each carbon atom represented by R^ and 
R^ together may be substituted or unsubstituted; and in the moiety of formula (a) 
X represents oxygen or sulphur. 

4. A process according to claim 3. for preparing a compound wherein R^ and each independently 
represent hydrogen. alkyI or a substituted or unsubstituted phenyl group. 

5. A process according to claim 3. for preparing a compound wherein R* and R^ together represent a 
moiety of formula (d): 




wherein R^ and R' each independently represent hydrogen, halogen, substituted or unsubstituted alkyI or 
alkoxy. 

6- A process according to claim 5. for preparing a compound wherein R^ and R' both represent 
hydrogen. 

7. A process according to any one of claims 1 to 6« for preparing a compound wherein A^ represents a 
moiety of formula (e): 
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^ ffi (e) 

wherein and each independently represent hydrogen, halogen, substituted or unsubstituted all<yl or 
atkoxy. 

8. A process according to claim 7. for preparing a compound wherein R^ and R^ each represent 
hydrogen. 

9. A process according to claim 1. for preparing a compound of formula (II): 




(ID 

or a tautomeric fomn thereof and/or a pharmaceutically acceptable salt thereof, and/or a phamiaceutically 
acceptable solvate thereof, wherein A\ R^ R^, R3 and n are as defined in relation to formula (I) in claim 1 
and R" and R^ are as defined in relation to formula (e) In claim 7. 

10. A process according to any one of claims 1 to 9. for preparing a compound wherein n represents an 
integer 2 or 3. 

11. A process according to any one of claims 1 to 10, for preparing a compound wherein R' represents 
a methyl group. 

12. A process according to claim 1. for preparing a compound selected from the list consisting of: 
5-(4-[2-(N-methyl-N-{2-benzothiazolyl)amino)ethoxy]ben2yl)-2.4-thiazolidinedione; 
5-(4-[2-(N-methyl-N-(2-ben2othia2olyl)amino)ethoxy]benzylidene)-2,4-thiazolidinedion^ 
5-(4-[2-(N-methyl-N-(2-benzoxazolyl)am[no)ethoxy]benzyl)-2.4-thiazolidlnedione: 
5-(4-[2-(N-methyl-N-(2-benzoxazolyl)amino)ethoxy]benzylldene)-2.4-thiazolidineK^ 
5-(4-[2-(NHnnethyhN-(2-^yrimidinyl)amino)ethoxy]benzyih2.4^^^ 
5-{4-[2KN-methyl-N-(2-pyrimidinyl)amino)ethoxy]benzylldene)-2.4-thiazolid!nedk^ 
5'(4-(2-{N-methyl-N-[2-(4.5KJimethylthiazoiyl)]amino)ethoxy]benzyl)-2,4-thiazolW 
5-(4-[2-(N-methyl-N-[2-(4,5-dimethylthiazolyl)]amino)ethoxy]ben2ylldene)-2.4-thia^^ 
5-(4-[2-<N-methyl-N-(2-thiazolyl)amino)ethoxy]b6nzyl)-2.4-thiazolidlnedlone; 
5-(4-t2-(N-me4hyI-N-(2-thiazolyl)amino)etho)cy]benzylidene)-2.^^^ 
5-[4-(2-{N-methyl-N-(2-(4-phenyrthiazo!yl))amino)ethoxy)benzylh2,4-th!azolidmedb 
5-(4-[2-(N-methyl-N-(2-(4-phenylthiazolyi))amino)ethoxylbenzylidene)-2,4-thiazoiidlnedi 
5-(4-[2-(N-methyl-N-{2-(4-phenyl-5-methylthiazolyl)]amino)ethoxy]benzyl)-2,4-thiazolidined 
5-(4-[2-(^^methyl-N-t2-(4-phenyl-5-methylthiazolyl)]amino)ethoxy]ben^ylidene)-^ 
5-(4-[2-(^l^nflethyl-N•^2-K4-methyl-5-phenylth^azolyl)]amlno^^ 
5K4-t2-(N-methyl-l^{2H4-methyl-5-phenymiiazolyl)]amlno)ethoxy]benzyltdene)-2.4-^^ 
5-(4-[2-(N-methyl-N-[2-{4-methylthiazolyl)]amino)ethoxylbenzyl)-2.4-thja2olldinedione: 
5-(4-[2-(N-methyl-N-[2-{4-methylthia2olyl)]amlno)ethoxy]ben2yljdene)-2>thiazondlnedione: 
5^4-(2-(N-methyl-N-[2-(5-phenyloxazolyl)]amino)ethoxy)benzyl]-2,4-thiazolidinedi^ 
5-(4-[2-(N-methyl-N-{2-(5-phenyloxa2olyl)]amino)ethoxy]benzylideneV-2.4-thia2olidinGdione: 
5-(4-[2-(N-methyl-N-[2-(4.5-dlmethyloxa20lyl)]amino)ethoxy]ben2yl)-2,4-thiazotidinedione; 
5-(4-[2-{N-methyl-N-[2-(4.5-dimethyloxazo!yl)]amino)ethoxy]benzylidene)-2.4-thla2olidi^ 
5-t4-(2-(2-pynmidinylamino)ethoxy)benzyl]-2,4-thiazolidinedione: 
5-[4-{2-{2-pyrimidinylamino)ethQxy)benzylidene]-2.4-thiazolidinedione: 
5-(4-[2-{N-ccetyl'N'(2-pyrimidinyl)amino)ethoxy]benzyl)-2,4-thiazolldinedion6; 
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5-f4-(2-(N-(243enzothiazoIyl)-N-ben2ylamino)ethoxy)b0n2ylidene)-2>th 
5-(4-(2-(N-{2-benzothia2olyl)-N-benzylamino)ethoxy)b©nzyl)-2,4-thiazolidi'nedione; 
5-(4-[3-(N-methyhN-(2-benzoxazolyl)amino)propoxy]b8nzylh2,4-thia20lidinedione; 
5-(4-[3-(N-methyhN-(2-benzoxa2olyl)amino)propoxy]benzylldeneh2.4-thiazolldlnedio 
5 5-^4-[2-(N-methyl-N-(2-pyridyl)amino)©thoxy]benzyl)-2,4-thia20lidln8dione; and 

5K4-[2-(N-^ethyl-N-{2-pyridyl)amino)ethoxy}benzyl!dene)-2.4-thiazolidinedione; or a tautomeric form thereof 
and/or a pharmaceuticaKy acceptable salt thereof and/or a pharmaceuti'cally acceptable solvate thereof. 

13. A compound of formula (I) according to claim 1, or a tautomeric form thereof and/or a pharmaceuti- 
cally acceptable satt thereof and/or a pharmaceuticaily acceptable solvate thereof, for use as an active 

10 therapeutic substance. 

14. A compound of formula (I) according to claim 1. or a tautomeric fonm thereof and/or a pharmaceuti- 
caily acceptable salt thereof and/or a pharmaceuticaily acceptable solvate thereof, for use in the treatment 
of and/or prophylaxis of hyperglycaemia and/or hyperiipidaemia. 

15. The use of a compound of formula (I) according to claim 1. or a tautomeric form thereof and/or a 
75 pharmaceuticaily acceptable salt thereof and/or a pharmaceuticaily acceptable solvate thereof, for the 

manufacture of a medicament for the treatment and/or prophylaxis of hyperglycaemia and/or hyper- 
iipidaemia. 
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